In this study, we seek to contribute to discussions on how the quality of academic production in the field of political science should be evaluated using Brazil as a case study. We contrast the 'expert-driven approach' that is followed by CAPES, an agency of the Brazilian federal government with the 'citational' approach, which is based on the ranking of journals by mainstream indices of scientific research impact. With data provided by CAPES from 2010 to 2014, we examine to what extent journals that are ranked as having high quality by CAPES also have high impact indexes in the SCImago Journal rank index (SJR), the Hirsch index (h-index) calculated by SCImago, the h5-index and h5-median (based on the h-index period 05 years, calculated by Google Scholar Metrics), and the SNIP indicator (calculated by the CWTS Journal Indicators, included in the Scopus database). Our findings show that there is a positive, but weak correlation between citational criteria and the Qualis evaluation of the same journals. In ordered logistic regressions, we show that a journal's past Qualis scores are the most important factor for explaining its grades in the next evaluation. We show that once a journal's past Qualis score is considered, a journal's citational ranking does not influence its Qualis score with the exception of the SJR in the 2013-4 evaluation. Moreover, a journal's Qualis score is not influenced by the country of publication, language, or social science focus, all else equal.
ecause of the intense theoretical and methodological debates that are underway in Brazil, the discipline of political science 1 is experiencing one of its most dynamic and vital periods. The academic research of Brazilian scholars is increasingly relevant to discussions on a variety of pressing questions in the field. At the same time, however, there is an important literature that has shown that the quality of the research produced by Brazilian political scientists has significant and severe methodological shortcomings (SOARES, 2005) . Albeit having made significant advances in the last decade (NEIVA, 2015) 2 , an aspect that has not been analyzed in depth is the determinants of the expert-driven index that is employed by the Brazilian federal government's Coordination for the Improvement of Higher Education Personnel (CAPES) to evaluate the quality of the academic research produced by the faculty and students in the nation's political science graduate programs 3 .
There are an extensive variety of methods used to assess the quality of academic research. Reputational criteria, which are based on expert opinion, have historically served an essential role as instruments for assessing the quality of political science journals (CREWE and NORRIS, 1991; GILES and WRIGHT, 1975) . These methods contrast with citation-based criteria that seek to measure a journal's impact and which have come to predominate as instruments to evaluate individual scholars (KLINGEMANN et al., 1989; MASUOKA et al., 2007) , departments (HIX, 2004 ) and journal quality (GILES and GARAND, 2007; PLUMPER, 2007) in the discipline. Based on the sample of Brazilian political science academic research published in journals from ____________________________________________________________________________________________________ 1 Throughout this paper, we use the term political science to refer to the area that is denoted as political science and international relations by Capes. 2 In previous research (BARBERIA et al., 2014a; BARBERIA et al., 2014b) , we have examined how undergraduate and graduate programs in political science have sought to reform their programs to address important shortcomings that have been identified in the training of students in methods and techniques of scientific research particularly in quantitative methods. Using Brazil as a case study, we argue that the diversification of methodology training in graduate programs is endogenous to the size of the faculty and students in the programs. Curricula are limited in the early stages of a graduate program. Over time, we show that programs tend to increase the methodological training offered to students as the number of faculty with training in these methods increases. This pattern is important to the quality of academic research produced by these programs, as those faculty and students with more limited methods training are less likely to be able to publish in high quality academic journals in the discipline. 3 As we will discuss in detail in the article, we believe the Qualis is most appropriately classified as an expert-driven index. This is because a committee of experts is responsible for producing the Qualis ranking. The committee of experts has discretion over journal grade assignment, but objective indicators measures help to inform this classification.
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2010-2014, we use bivariate correlations and ordered logistic regressions to examine if high-quality journals according to the Qualis expert-driven index are also journals with the highest impact according to citation metrics. Furthermore, we explore whether additional structural factors (the language of publication, country of publication, discipline area) might explain divergences between both metrics.
We show that there is a positive, but weak correlation between citational criteria and the Qualis evaluation of the same journals. Indeed, the correlation between the Qualis journal rank and the commonly used impact indexes is 0.35. In ordered logistic regressions, we show that a journal's past Qualis scores are the most important factor for explaining its grades in the next evaluation. We show that once a journal's past Qualis score is considered, a journal's citational ranking does not influence its Qualis score with the exception of the SJR in the 2013-4 evaluation.
Moreover, a journal's Qualis score is not influenced by the country of publication, language, or social science focus, all else equal.
The article is structured in four sections in addition to this introduction and the conclusion. The next section presents a brief description of our research design.
We then review the literature and discuss the metrics that have been developed to assess academic research quality. The fourth section presents the results of our empirical analysis of the relationship between the CAPES journal quality ranking and the selected international impact indicators. Finally, the conclusion discusses directions for further research.
How should one measure a journal's relevance?
Ideally, an impact assessment system would require the complete reading of each published article in order to measure its quality (GARFIELD, 2005) . Given the infeasibility of this approach from a practical standpoint, evaluators adopted the practice of assessing the importance and quality of published articles based on judgments of the journals in which they appear (GILES and GARAND, 2007) . In the field of political science, the first-generation of studies to evaluate journal quality were based on reputational criteria. Giles and Wright (1975) were the first scholars to develop a ranking of journal relevance based on expert opinions of 63 journals. From the onset, several difficulties in measuring the relevance of journals became clear (CHRISTENSON and SIGELMAN, 1985) . The categorization of journals in 'political (2018) 12 (1) e0004 -4/28 science', 'international relations' and 'public administration', for example, is not well defined. Political scientists also publish in journals that they consider part of political science, but that bibliometric organizations do not classify as such. As a result, subsequent studies following reputational criteria increased the pool of journals (GILES et al., 1989) .
In the second generation of studies, scholars employed citation-based rankings of journals to complement expert opinion criteria (LESTER, 1990) and shifted attention to examining divergences in journal ranking across sub-fields of the discipline (GARAND and GILES, 2003) and country of residence (CREWE and NORRIS, 1991) . In the third and current generation of studies, citation-based journal rankings have replaced reputational-based methods, and these methods continue to dominate how journal relevance is evaluated in the discipline (GILES and GARAND, 2007; PLUMPER, 2007) . In part, the adoption of citation-based journal evaluations has to do with data availability and lower costs. But, the dominance of citation-based metrics has also gained in popularity because these measures are argued to be superior as they permit evaluators to base their assessments of journal relevance based on objective and more reliable indicators (SPIRLING and CARTER, 2008) . As Plumper (2007) summarizes, "quality perception scores' have frequently, and I believe rightly, been criticized for being arbitrary and leading to somewhat astonishing results" (PLUMPER, 2007, p. 42 ).
Notwithstanding their predominance, an eminent group of researchers has studied the use and proliferation of rankings aimed at measuring the quality of journals based on citation-based metrics (PALACIOS-HUERTA and VOLIJ, 2004) .
Researchers have directed efforts to improve citation-based measures of the impact of academic research by creating more specific indices to improve measurement and categorization (GONZÁLEZ-PEREIRA et al., 2010; GUERRERO-BOTE and MOYA-ANEGÓN, 2012 ). Political scientists have followed this trend. Studies directed at examining the politics of journal publications now predominantly employ citationbased indicators including the Journal Impact Factor, the Journal Influence, the Invariant Method for the Measurement of Intellectual Influence, the Journal Status, the Eigenfactor, the Scimago Journal Rank and h-Index (ALTMAN, 2012; BROOKS et al., 2014; KRISTENSEN, 2012; MONTPETIT et al., 2008) .
Nevertheless, concerns that citation-based metrics only indirectly and imperfectly measure the quality of journals in the discipline remain (GILES and GARAND, 2007; LESTER, 1990) . The concerns raised in the discipline resonate with several initiatives that seek to advance metrics to measure scientific relevance, such as the Declaration of San Francisco on Research Assessment (DORA)(American Society for Cell Biology (ASCB) 2012) and the Leiden Manifesto (HICKS et al., 2015) , which proposes ten principles for the measurement of research performance.
In the case of Brazil, the Brazilian federal government (namely the Coordination for the Improvement of Higher Education Personnel (CAPES)) efforts have been made to develop a system to assess journal quality recognizing that impact index scores may not fully capture scientific relevance (MUGNAINI et al., 2014; TRZESNIAK, 2016) . As we explain in further detail below, the Qualis index uses a journal's citation in the SCImago Journal Rank (SJR) as one of the inputs for assessing journal quality, but the ranking is best classified as one driven by expert opinion.
In the paragraphs that follow, we briefly describe this expert-driven method and citation-based measures of journal classification. Specifically, we briefly describe: a) the Qualis index, an expert-driven system of evaluation of the quality of journals adopted by CAPES to assess the production of Brazil-based academics affiliated with graduate programs and the criteria that have been adopted in political In addition, we discuss the h-index metric, which was proposed by Hirsch (2005 Hirsch ( , 2007 to simplify and remove biases in the measurement of the impact of journals as this metric is used both by SCImago and Google Scholar.
The Qualis CAPES evaluation model
The Coordination for the Improvement of Higher Education Personnel (CAPES) is the government agency responsible for designing and implementing public (2018) The Qualis classification is composed of three broad strata (A, B and C), segmented into eight subdivisions (A1 and A2, B1 to B5, C) (CAPES 2013 (CAPES , 2017a . The strata are classified from the most 'relevant', belonging to stratum 'A1', to the less relevant, belonging to stratum 'C'. Since the onset, the CAPES committee for Political
Science and International Relations included the SJR score and peer review as inputs to grade journals as being of higher quality. Over time, the criteria used to inform journal rankings has become more transparent and detailed. The criteria presented in Table 01 were adopted in 2013 and remain the criteria that are used by the political science and international relations area to inform final decisions on journal ranking 6 .
There are some measurements described in Table 01 that are more clearly defined. For example, the highest quality publications must have an SJR score of 0.3 or higher. To put this score in context, the mean sample SJR score in 2012 was 0.53.
However, for most criteria, experts have significant input. For example, experts must assess journal adherence and what makes a scholar to be considered renowned. The relative weight of different factors is also not informed in the table. Moreover, the committee has authority and discretion over journal scores and may decide to classify a journal in a higher (lower) category. It is for these reasons that we believe that the Qualis is characterized as a journal ranking that is driven by expert opinion.
Given the division into strata, CAPES has encouraged the distribution within these categories to maintain a coherent and constant relationship. For all academic fields classified by the system, as a complement to the rules of allocation to each stratum, CAPES also applies a set of 'ad hoc' rules in view of the proportion of each layer in the specific area. The 'ad hoc' rules are presented in Table 02 . As the committee must allocate journals within these rules, the expert committee also exercises discretion in grading journals to respect this rule irrespective of the fact that the journal may have met the criteria stipulated in Table 01 .
The Hirsch index (h-index)
There are several possible ways (quantity of articles, number of citations per article, number of 'significant' articles, among others) to measure scientific impact and these contribute to the difficulties in assessing the impact of academic journals. The adoption of specific metrics may introduce biases, either because it penalizes more recent journals or younger researchers, or because it overestimates researchers with a longer trajectory or with irregular production (very few articles cited, and many articles with few citations).
____________________________________________________________________________________________________ 6 The available documents do not specify if these criteria were adopted ex-ante or ex-post.
(2018) 12 (1) e0004 -8/28 Considering this complex framework, Hirsch (2005 Hirsch ( , 2007 , an Argentine physicist, proposed a simple method of analyzing the impact of journals, called the hindex. According to Hirsch (2005 Hirsch ( , 2007 , the h-index is able to overcome the above problems by generating an individual production indicator weighted by the quantity of articles, the quantity of citations per article, journal time and corrected by the bias from authors with large numbers of publications. This indicator, an integer number greater than or equal to zero, is generated both individually and for a group of articles published in a particular journal. Hirsch (2005) recognizes some gaps in the h-index. First, the metric cannot be the only factor of analysis of the scientific trajectory of a given researcher, since other factors, such as teaching activity, also influence this trajectory. Second, the metric is not weighted by the area of interest of the journal, and there are difficulties in comparing different fields of knowledge (for example, medicine and political science) since the number of researchers in that field is not considered. Third, the h-index cannot remove the bias resulting from self-citation, but this problem is relatively minor. This metric has been widely adopted and is used in the composition of the SCImago index and in Google Scholar Metrics.
The SCImago Journal Rank
The SCImago Journal Rank (SJR) Index, which was developed by the Consejo Superior de Investigaciones Científicas of the University of Granada, Extremadura, Carlos III and Alcalá de Henares (Spain), has an index of journals in the world, as well as a series of indicators comparing academic research across countries. This metric classifies journals in twenty-seven thematic areas (subject areas), 313 sub-areas (specific subject categories) and includes information on the country of origin of journals. It is currently one of the most influential indexes due to its periodicity and comprehensive coverage.
The main contribution proposed by SJR is the analysis of the importance of journals in specific areas of knowledge (GONZÁLEZ-PEREIRA et al., 2010) . In contrast to (2018) 12 (1) e0004 -10/28 metrics that consider only the gross number of citations of the articles published in a particular journal thereby resulting in an unequal comparison between different areas of knowledge. For example, areas such as medicine rank considerably higher as compared to other areas, especially those related to the social sciences.
The SJR metric includes two dimensions: in addition to the number of citations of articles per journal, the network of citations in journals of the same subfield is also taken into account. Thus, beyond the gross amount of citations, the SJR also measures the prestige of journals. As González-Pereira et al. (2010) For an article to be included in Google Metrics, specific technical requirements must be met. The text must be included in the website of a journal or a university, which has an automatic indexing mechanism to Google Scholar. The text must be in HTML or (2018) 12 (1) e0004 -11/28 PDF format. The title of the work should appear at the top of the first page followed by the name of the authors. A bibliography section must appear at the end of the article.
These requirements allow Google to automate the search for scientific articles, as to measure their impact on the journal (with Google Scholar Metrics) and for the individual author (Google Scholar Citations).
Some criticisms have been made to Google Scholar Metrics. Explanations on how the mechanism identifies the specific areas or disciplines of the journal (sociology, political science, economics, etc) and in how many areas a journal is inserted are a lacking. The data from previous versions of the journal's classification are not available.
The justification for why a five-year window should be used for impact assessment of journals is missing. Despite the existence of these and other criticisms, Google Scholar
Metrics has become very popular over the past few years due to the ease of access and interpretation and the measure's relatively full coverage.
Source normalized impact per Paper (SNIP)
A more recent indicator of impact for journals is the Source Normalized Impact frequently an article is cited in a specific subject field. The subject field of a journal is delimited by the collection of articles that cite the journal, and not by a pre-specified subject field -but these articles must be covered by the database analyzed (Scopus). The indicator takes into consideration only journals with blind peer-review and does not For each journal, we also collected the SCImago impact measurement indicators, the h-index (calculated by SCImago), the h5-index and h5-median (calculated by Google Scholar Metrics) and the SNIP indicator (presented in CWTS Journal Indicators). We also collected data on three additional characteristics that should help to explain the variation in journal quality: the country of origin of the journal, the primary language ____________________________________________________________________________________________________ 7 Unfortunately, the data for the earlier evaluations is not available online in the Capes portal. 8 The classification criteria adopted for the second year of the triennium are equal to the criteria of the classification of the first year. For this reason, the 2010 and 2011 Qualis data represent the same classification. Likewise, the data for 2013 and 2014 also represent only one observation given that there was no change in the journal rankings between these years.
(2018) 12 (1) e0004 -13/28 adopted by the journal and the central area of knowledge to which the journal is dedicated.
In order to analyze the data quantitatively, we transformed the Qualis score into a numerical score. The score of 0.1 was assigned to journals that were classified in the lowest stratum, C. We then added 0.1 for each stratum above C. The highest possible score is 0.8 for journals classified as A1 (the highest category). The list of variables, sources, and range of values are summarized in Table 03 . The Qualis in political science and its evolution
As can be seen in Table 04 , the number of journals indexed by Qualis varied during the period studied but decreased by almost a half in the second evaluation period (2013-2014) as compared to the first evaluation period (2010-2012) in our sample. This decrease was due to the adoption of new classification criteria defined by the Scientific Technical Council of Higher Education (CTC-ES), which only considered journals with production during the entire period. Prior to this evaluation, journals with uneven periodicity were included in order to encourage researchers to publish in these journals. As we noted earlier, the number of journals evaluated declined by more than 40% in 2013-14 as compared to 2010-11. However, the number of journals in the top categories has increased over time. Between 2010 and 2011, 20 .4% of journals were in the A1, A2 and B1 categories. By 2013 .5% of journals were classified in these higher categories. Even though most of the journals in higher strata were published in the United States and the United Kingdom, the number of Brazilian journals in these categories has been steadily rising (see Appendix 01 in the online Statistical Appendix). By 2013-4, thirty-eight journals were considered by Capes to be A1 journals. Of the journals in the highest tier, Brazil-based journals were 18.42% of the total. Of the forty-seven journals considered A2 quality, Brazil-based journals were 34%. Of the fifty-three journals in the B1 category, 47.17% were publications based in Brazil. There is also a sharp decline in the number of journals from the United States in the A1 category; journals published in this country fell from twentynine in 2012 to seven in 2013-2014. These findings suggest that there was a shift in (2018) 12 (1) e0004 -15/28 the ranking of Brazil-based journals, which is where the majority of Brazilian scholars publish.
It is important to note that the overwhelming majority of journals in the A1 stratum in all observed periods were published in English (89.29% in 2010 English (89.29% in -2011 English (89.29% in , 84.91% in 2012 English (89.29% in , 73.53% in 2013 English (89.29% in -2014 . 
Results
We now turn to analyzing the determinants of the expert-driven criteria It is important to note that there are some critical differences in the number of journals evaluated by each impact index. As Table 05 confirms, the majority of journals in the A1, A2 and B1 Qualis categories were classified by the SCImago Journal rank index (SJR), the Hirsch index (h-index), the h5-index, the h5-median and the SNIP indicator. However, the h-index, h5-index and the h5-median cover a slightly higher percentage of journals in the B2 and below categories as compared to SJR and SNIP. Tables 6 shows that In Table 08 , the Qualis journal rankings are compared over the three evaluations in our sample. The results show that there is a positive correlation that is statistically significant across each successive evaluation wave. These correlations are positive, and stronger than the correlations observed in Table 07 when we compared Qualis rankings with impact index scores. In describing the Qualis classification, we noted that there was a considerable reduction in the number of journals that were ____________________________________________________________________________________________________ 13 In Figure 02 , the bigger circles are where there are overlapping and a greater number of observations. The figure was generated using the jitter command in Stata. 
Ordered logistic regressions
In this section, we analyze the degree to which systematic factors explain why some journals might be considered as having higher quality than others have in the Qualis using a multivariate framework. The dependent variable is the journal's Qualis score. As explained earlier, the Qualis score was transformed into an ordinal variable ranging from 0.1 (the lowest stratum, C) to 0.8 (the highest stratum, A1). Accordingly, otherwise is included to test whether additional preferences are given to journals published by the language most commonly employed in the communication of academic research across the globe and across disciplines. A dummy variable that codes journals in the Social Sciences as '1' and '0' for journals in other subject areas is also included.
The outliers reported earlier were excluded in the results we report below 15 . Table 09 reliable predictor of a journal's Qualis score is its journal score in the past Capes evaluation. A journal's score in the previous Qualis score is the factor that has the greatest likelihood of predicting a journal's score in the current Qualis evaluation. As we showed in Table 01 , a journal's SJR is considered in assessing its journal Qualis score. The results reported in Model 01 and Model 02 of Table 09 confirm that a higher SJR impact factor did not influence a journal's Qualis score in 2012, all else equal.
There is some suggestive evidence that journal impact factors are becoming more relevant to Qualis scores based on the results reported in Models 03 and 04. This is because a journal's SJR scores increased the likelihood of a given journal's having a higher Qualis score in the 2013-14 evaluation. However, this evidence should be (2018) 12 (1) e0004 -24/28 interpreted with caution as these results are based on a much smaller sample.
Furthermore, the other impact indexes (SNIP, h5-index or h5-median) have no effect on a journal's Qualis rank, all else equal.
The four models consistently confirm that a journal's social science identity or publication in English does not increase its chances of receiving a higher Qualis score, all else equal. In the smaller, more restricted sample in the 2013-2014 evaluation, the results in column 04 show that US and UK-based journals were less likely to receive a higher Qualis score, all else equal.
Conclusions
In most scientific fields, and political science is no different in this regard, academic research impact metrics have become the dominant criteria employed in academia to determine which journals are most influential. Given the imperfections in these measures and the recognition that journal citations are not equivalent to journal quality, several alternative methods have been proposed as more appropriate to assessing a journal's relevance. In this study, we have contrasted how evaluations differ when impact metrics are used as compared to an expert-driven measure to evaluate Brazilian political science research in published journals.
While our study faced certain limitations, we believe that we have made a solid case for greater research directed at understanding the challenges of ranking journal quality in the case of Brazilian political science. In Brazil, the federal government has developed its own evaluation system to assess the research production of faculty and graduate students as part of a more extensive assessment that is undertaken to evaluate and finance graduate education. One of the critical criteria to recognize higher quality programs is to identify which programs produce higher quality academic research. In turn, these better-ranked programs receive a greater share of federal funds as opposed to lower-ranked programs. As a result, the definition of the criteria that determine which journals are assessed as being of higher quality has become an essential aspect of understanding the public policies that shape graduate education in Brazil.
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